Many animals gather information about predators with a variety of cues, such as visual, acoustic, and olfactory. Several species of birds, including chickadees, are good at discriminating between species of raptors using visual cues, and they can encode information about the threat level in their alarm calls. Much less is known about how birds discriminate between the calls of different species of predators. We played back the calls of three species of raptors to black-capped chickadees, Poecile atricapillus, mountain chickadees, Poecile gambeli, and chestnut-backed chickadees, Poecile rufescens, to determine whether they can discriminate between them using acoustic cues. We played the calls of two species of small, high-threat raptors, northern pygmy-owl, Glaucidium gnoma, and sharp-shinned hawk, Accipiter striatus, which have very different hunting strategies (mainly sit-and-wait ambush predator versus very fast surprise attack flights). We also played a larger, lower-threat northern goshawk, Accipiter gentilis. Blackcapped and mountain chickadees responded much more to the calls of the two small, more dangerous raptors than to the northern goshawk; they also responded very differently to the calls of the two small raptors. Chestnut-backed chickadees did not respond differently to the calls of the three raptors. These results indicate that black-capped and mountain chickadees can make specific discriminations between the calls of these three raptors and that they encode information in their alarm calls in sophisticated ways.
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For many animals, predators account for most mortality (Caro, 2005; Lima & Dill, 1990; Martin, 1995 Peacor, 2003) . Thus, how prey species detect and avoid predators is of fundamental importance for understanding the ecology and evolution of predatoreprey systems.
How prey species detect and avoid predators involves responses to many types of cues, and there are inherent differences in the information that prey species can gather about predators from different types of cues. For example, visual cues provide unambiguous information about the identity, direction, distance, movement and general behaviour (actively hunting, preening, lounging, etc.) of predators. In contrast, information associated with acoustic or olfactory cues about predators is more ambiguous as there is less certainty about a predator's identity, location, movement and behavioural state. Since the information provided varies with the type of cue, antipredator behaviours may also vary across cue types. For example, male wolf spiders (Schizocosa ocreata) respond to a seismic cue (beak pecking on the substrate) and an acoustic cue (bird vocalization) by not moving. But, in response to a visual cue (bird shadow), wolf spiders seek cover, and they also take longer to resume courtship behaviour in response to the visual cue than they do in response to the other cues (Lohrey, Clark, Gordon, & Uetz, 2009) .
Birds primarily use visual and acoustic cues to gather information about predators. Birds can discriminate between visual cues from different predator species and respond with species-specific antipredator behaviours (Baker & Becker, 2002; BartmessLeVasseur, Branch, Browning, Owens, & Freeberg, 2010; Freeberg & Lucas, 2002; Sieving, Hetrick, & Avery, 2010; Soard & Ritchison, 2009; Templeton, Greene, & Davis, 2005) . Much less is known about how birds discriminate between the sounds produced by
